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1.2
$p$ . , $p\neq 2$
. $K$ $\mathbb{Q}_{p}$ , $\mathcal{O}_{K}$ . $\mathbb{C}_{p}$ $\mathbb{Q}_{p}$ $\overline{\mathbb{Q}}_{p}$
. $\overline{\mathbb{Q}}arrow \mathbb{C},$ $\overline{\mathbb{Q}}arrow \mathbb{C}_{p}$ .
2
Dm..c et L ,




D chlet Lﬄ .
$N\geq 1$ .
$\chi$ : $(\mathrm{Z}/N\mathrm{Z})^{*}arrow \mathbb{C}^{*}$
$\mathrm{D}\ddot{\mathrm{m}}\mathrm{c}\mathrm{h}\mathrm{l}\mathrm{e}\mathrm{t}$ . $N$ $n$ $\chi(n)=0$
. $\chi$ $\mathrm{Z}$ $\mathbb{C}$ . $\chi$ $M<N,$ $M|N$
$(\mathbb{Z}/M\mathbb{Z})^{*}$ , $N$ $\chi$ .
2.1. Dirichlet L\Re
$L( \chi, s)=\sum_{n\geq 1}\chi(n)n^{-\epsilon}$





$\chi=1$ $s=1$ 1 .
Dirichlet It r , r
. Dirichlet Ix- .








$L( \chi, s)=\sum_{a\in \mathrm{Z}/N\mathrm{Z}}\chi(a)\zeta_{a(N)}(s)$
.
2.2 $\zeta(t, s)$
[Ka] \S 1.3 , $\zeta(t, s)$ .
[Hi] \S 2.2, \S 2.3 2 .





2.4. $F=\{t\in \mathrm{R}|t\geq 1\}$ .
5
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1. $\zeta(t, s)$ $(\mathbb{C}\backslash F)\mathrm{x}\mathbb{C}$ .
2. $c\geq 2$ ,
$\zeta_{e}(t, s)=\zeta(t, s)-$ $-\epsilon\zeta(t^{\mathrm{C}}, s)$
$(\mathbb{C}\backslash \{t\in \mathbb{C}|t\not\in F,t^{e}\in F\})\mathrm{x}\mathbb{C}$ .
2.5. $c\geq 2$ , $t=1$
.
, 24 .
, . $0\leq \mathrm{R}e\log z\leq 2\pi$
. $y$ $z^{\epsilon}=e^{\epsilon 1\mathrm{o}\mathrm{e}z}$ .
$t\in \mathbb{C}\backslash F$ ,
$G(t, y)= \frac{te^{-y}}{1-te^{-y}}=\sum_{n=1}^{\infty}t^{n}e^{-ny}$
$\text{ }$ . $|e^{-y}t|<1$ , , $\mathrm{R}\epsilon y>0,$ $|t|\leq 1$ , 2
. $|t|\leq 1,$ $t\neq 1$ , $G(t, y)$
.
2.6. $|t|\leq 1,$ $t\neq 1,$ $\sigma={\rm Re} s>1$ ,
$\int_{0}^{\infty}G(t,y)y^{\epsilon-1}dy=\zeta(t, s)\Gamma(s)$
.
$mof$. $yarrow \mathrm{O},$ $yarrow\infty$ $G(t, y)ye^{y/2}arrow 0$ . $M>0$
$|G(t, y)y|<Me^{-y/2}$.
$\int_{0}^{\infty}|G(t,y)y^{\epsilon-1}|dy<M\int_{0}^{\infty}e^{-y/2}y^{\sigma-2}dy=2^{\sigma-1}M\Gamma(\sigma-1)<\infty$ .







. $ny\mapsto y$ ,
$\int_{0}^{\infty}G(t, y)y^{\epsilon-1}dy=\sum_{n=1}^{\infty}t^{n}n^{-e}\int_{0}^{\infty}e^{-y}y^{s-1}dy=\zeta(t, s)\Gamma(s)$
.
$\epsilon>0$ . $C_{1}(\epsilon)$ $\infty$
$\epsilon$ $z=r(\infty>r\geq\epsilon)$ , $C_{3}(\epsilon)$ $\epsilon$ $\infty$
$z=re^{2\dot{m}}(\epsilon\leq r<\infty)$ , $C_{2}(\epsilon)$ $C_{1}(\epsilon)$
$C_{3}(\epsilon)$ , $\epsilon$ .
$C(\epsilon)=C_{1}(\epsilon)+C_{2}(\epsilon)+C_{3}(\epsilon)$ .
$\epsilon>0$ ,
$H(t, s)= \int_{C(\epsilon)}G(t, y)y^{\epsilon-1}dy$
$(t, s)\in(\mathbb{C}\backslash F)\mathrm{x}\mathbb{C}$ 2 .
7
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2.7. $|t|\leq 1_{f}t\neq 1,$ ${\rm Re} s>1$ , $\epsilon>0$
$\zeta(t, s)=(e^{2\pi 1l}.-1)^{-1}\Gamma(s)^{-1}\int_{C(\epsilon)}G(t, y)f^{-1}dy$ (2.2)
.
Pmof. $|t|\leq 1,$ $t\neq 1,$ $\mathrm{R}\epsilon s>1$ $s,$ $t$ , $\sigma,$ $\tau$ $s$
. $\epsilon>0$ , $|y|<\epsilon$ $G(t, y)$ .





, $G(t, y)$ $y=0$ , $M$ .
y=\epsilon e ,
$| \int_{C_{2}(\epsilon)}G(t,y)y^{\epsilon-1}dy|\leq\epsilon^{\sigma}\int_{0}^{2\pi}e^{-\tau\theta}Md\theta\leq 2\pi M\epsilon^{\sigma}$ .
$\lim_{\epsilonarrow 0}\int_{C(\epsilon)}G(t,y)y^{\epsilon-1}dy=(e^{2\mathrm{n}1\epsilon}.-1)\int_{0}^{\infty}G(t,y)f^{-1}dy$
$=(e^{2\pi 1\epsilon}.-1)\zeta(t, s)\Gamma(s)$ .
.
, $\zeta(t, s)$ $(t, s)\in(\mathbb{C}\backslash F)\mathrm{x}\mathbb{C}$
. $(e^{2\pi 1\epsilon}.-1)\Gamma(s)$ 0 $(\mathbb{C}\backslash F)\mathrm{x}\{r\in \mathbb{Z};\geq 1\}$
. , , $\{t\in \mathbb{C}, |t|<1\}\mathrm{x}\mathbb{C}$ $\zeta(t, s)$
, $\zeta(t, s)$ $(\mathbb{C}\backslash F)\mathrm{x}\mathbb{C}$ .




Proof. (2.2) $t$ $t^{c}$ , $y$ $w$ ,
$c^{1-\epsilon}H(t^{c}, s)=$ $\int_{C(\epsilon)}c(1-t^{e}e^{-\mathrm{c}y})^{-1}t^{e}e^{-ey}y^{s-1}dy$.
$t\in \mathbb{C}\backslash \{t\in \mathbb{C};t\not\in F, t^{e}\in F\}$ ,
$(1-te^{-y})^{-1}-c(1-t^{e}e^{-cy})^{-1}$
$y$ $\{y\in \mathrm{R};y\geq 0\}$ . $\text{ }$
24 .
2.9. $\zeta(t, s)$ ,
$\zeta(\alpha, s)=\sum_{a=0}^{N-1}\alpha^{a}\zeta_{a(N)}(s)$
. $\zeta_{a(N)}(s.)$ $\zeta(\alpha, s)$ , , $a$
$\sum_{\alpha\in\mu N}\alpha^{a}=\{\begin{array}{l}Na=0(\mathrm{m}\mathrm{o}\mathrm{d}N)0a\neq 0(\mathrm{m}\mathrm{o}\mathrm{d}N)\end{array}$
,
$\zeta_{a(N)}(s)=\frac{1}{N}\sum_{\alpha\in\mu N}\alpha^{-a}\zeta(\alpha, s)$ (2.3)
.
2.3
2.10. $r\geq 1$ , $g_{r}(t),$ $g_{r,e}(t)$
.





. , $c\geq 2$ $\mathrm{L}\mathrm{i}_{1,e}(t)=\mathrm{L}\mathrm{i}_{1}(t)-\mathrm{L}\mathrm{i}_{1}(t^{e})$ .
, $r=1$
$g_{1}(t)= \frac{t}{1-t}$ , $g_{1,e}(t)= \frac{t}{1-t}-\frac{d^{e}}{1-t^{\epsilon}}$
, $g_{r}(t)$ $g_{r,e}(t)$ . $\zeta(t, s)$
.
2.11. $F=\{t\in \mathrm{R};t\geq 1\}$ . $r\geq 1$ ,
.
1. $t\in \mathbb{C}\backslash F$ ,
$g_{r}(t)=\zeta(t, 1-r)$ .
2. $c\geq 2$ . $t\in \mathbb{C}\backslash \{t\in \mathbb{C};t\not\in F,f\in F\}$ ,
$g_{r,e}(t)=\zeta_{e}(t, 1-r)$ .
Pmof. $|t|<1$ , $g_{r}(t)$ gr, (t)
$g_{r}(t)= \sum_{n\geq 1}n^{1-r}t^{n}$
, $g_{r,e}(t)= \sum_{n\geq 1}n^{1-r}(t^{n}-\cdot c^{r}f)$
. $\zeta(t, 1-r),$ $\zeta_{e}(t, 1-r)$ .
$t$ .
3r
r L $\mathrm{D}\ddot{\mathrm{m}}\mathrm{c}\mathrm{h}\mathrm{l}\mathrm{e}\mathrm{t}$ $\mathbb{C}_{\mathrm{r}}$ . $\mathrm{D}\ddot{\mathrm{m}}\mathrm{c}\mathrm{h}\mathrm{l}\mathrm{e}\mathrm{t}$
r , , ?





$K$ $\mathbb{Q}_{p}$ , $\mathcal{O}_{K}$ . $K$ $|p|=p^{-1}$
. $X$ .
Cont(X, $K$) $X$ $K$ $K$ .
$||f||= \sup_{x\in X}|f(x)|$
r Banach . ? Cont $(X, K)$
.
3.1. Cont(X, $K$) K $K$ , $K$ $X$
% ) . $K$ $X$ Meas(X, $K$) .




3.2. K- $\mu$ :Cont$(X, K)arrow K$ ,
$M\in \mathrm{R}$ , $f\in \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(X, K)$
$|\mu(f)|\leq M||f||$ (3.1)
.
Pmof. $\mu$ (3.1) $f$ . ,
$|\mu(f)-\mu(g)|\leq M||f-g||arrow 0$ $(farrow g)$




$f_{n}$ : $Xarrow K$ . $f_{n}=0$
0 , $f_{n}\neq 0$ . $X$
$||f_{n}||=|f_{n}(x_{n})|$ $x_{n}\in X$ . $\tau b=fff_{n}/f_{n}(x_{n})$ ,
$||\tau u||=\mathrm{j}|p^{n}’||/|f_{n}(x,)|=p^{-n}arrow 0$ $(narrow\infty)$ .
,
$| \mu(\mathrm{b})|=|\mu(\frac{p^{n}f_{n}}{f_{n}(x_{n})})|>1$
, $n\mu(\%)\neq 0$. $\mu$ .
3.3. Meas$(X, K)$
$|| \mu||=\sup_{J\neq 0}\frac{|\mu(f)|}{|f|}$ , $\mu\in \mathrm{M}\mathrm{e}\mathrm{a}\mathrm{s}(X, K)$
. 32 $||\mu||<\infty$ . Meas(X, $K$) /
? B .
3.4. $X$ , $U\subset X$ . ,
$U$
$\phi_{U}(x)=\{\begin{array}{l}1x\in U0x\not\in U\end{array}$
, $X$ $U$ $\mu(U)$ $\mu(U)=\mu(\phi_{U})$ .
3.2 $\mathbb{Z}_{p}$
Mahler . , $\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(\mathrm{Z}_{p}, K)$ r Bana&
$\{(\begin{array}{l}xn\end{array});n\geq 1\}$ .





(32) , $\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(\mathbb{Z}_{p}, \mathbb{Q}_{p})$ . , $m$
, $\mathbb{N}\mathrm{c}\mathbb{Z}_{p}$ ($\ovalbox{\tt\small REJECT}$ $\mathbb{Z}_{p}$ $\mathbb{Z}_{p}$
. $x\ovalbox{\tt\small REJECT} n$ 1 , $\mathrm{H}(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}|\ovalbox{\tt\small REJECT} 1$ .
3.6 (Mahler ). $f$ : $\mathbb{Z}_{p}arrow K$
, $\cdot\infty nan(f)arrow 0$ $a_{n}(f)\in K$ ,
$f(x)= \sum_{n=0}^{\infty}a_{n}(f)(\begin{array}{l}xn\end{array})$ $(x\in \mathbb{Z}_{p})$ (3.3)
.
Pmof. $f(x)$ (3.3) .
$f_{m}(x)= \sum_{n=0}^{m}a_{n}(f)(\begin{array}{l}xn\end{array})$
, $1\dot{p}_{n}a_{n}(f)arrow 0$ $||(\begin{array}{l}xn\end{array})||=1$
$||f-f_{m}||arrow 0$ $(marrow\infty)$ .
Cont $(\mathbb{Z}_{\mathrm{p}}, K)$ $f\in \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(\mathbb{Z}_{p}, K)$ .











. 39 $.\Phi nan(f)=0$ ,
$\tilde{f}(x)=\sum_{\mathrm{n}=0}^{\infty}$ a (f) $(\begin{array}{l}xn\end{array})$
$\mathbb{Z}_{p}$ , $\mathrm{N}$ $f(x)$ . $f(x)$ $\mathrm{N}\subset \mathrm{Z}_{\mathrm{p}}$
$f(x)=\tilde{f}(x)$ .
(f) , $f$ 3.7 .




Pmof. $x\in \mathrm{N}$ .
$.\llcorner\vee$
$\sum_{n=0}^{\infty}k(\begin{array}{l}xn\end{array})=0$ $(x\in \mathrm{N})$ (3.6)
$b_{n}=0$ $(n\geq 0)$ . 0 $b_{n}$
. , $m$ $\mathrm{h}\neq 0$ $\geq 0$ .
$x=m$ (3.6) ,
$h= \sum_{n=0}^{\infty}k(\begin{array}{l}xn\end{array})=0$
, $m$ . , $b_{n}=0$ $(n\geq 0)$ .
14
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MahIer , 39 .
.
3.8. $f$ : $\mathrm{N}arrow K$ , (f) (3.4) . , $y\in \mathrm{N}$
$a_{j+y}(f)=- \sum_{k=1}^{y-1}a_{j+k}(f)(\begin{array}{l}yk\end{array})+\sum_{k=0}^{j}(-1)^{j-k}(\begin{array}{l}jk\end{array})(f(k+y)-f(k))$ (3.7)
.
Pmof. $y\in \mathrm{N}$ , $\mathrm{N}$ $f(x+y)$ . (3.5)
$f(x+y)= \sum_{n=0}^{x+y}a_{n}(f)(\begin{array}{l}x+yn\end{array})=\sum_{n=0}^{x+y}a_{n}(f)\sum_{j=0}^{n}(\begin{array}{l}xj\end{array})(\begin{array}{l}yn-j\end{array})$
$= \sum_{j=0}^{x}(\begin{array}{l}xj\end{array})\sum_{k=0}^{y}a_{j+k}(f)(\begin{array}{l}yk\end{array})$ $(x\in \mathrm{N})$ .
2
$(\begin{array}{l}x+yn\end{array})=\sum_{j=0}^{n}(\begin{array}{l}xj\end{array})(\begin{array}{l}yn-j\end{array})$
. . (3.5) ,
$a_{n}(f_{y})= \sum_{k=0}^{n}(-1)^{n-k}(\begin{array}{l}nk\end{array})f(k+y)$
, $x\in \mathrm{N}$










Proof. $f$ , $K$ ,
. $c\in K$ , $cf$ $O_{K}$
. , $f$ $O_{K}$






, $N_{0}=0$ . $m$ $N_{m}$ .
$f$ ,
. , $x\in \mathrm{Z}_{p}$
$|f(x+p^{u})-f(x)|<p^{-(m+1)}$
$u\in \mathrm{N}$ . (3.7) $y=p^{\mathrm{u}}$ ,
$a_{j+p^{u}}(f)=- \sum_{\succ-1}^{p^{u}-1}a_{j+k}(f)(\begin{array}{l}p^{\mathrm{u}}k\end{array})+\sum_{k=0}^{j}(-1)^{j-k}(\begin{array}{l}jk\end{array})(f(k+p^{u})-f(k))$ .
1 $\leq k\leq p^{u}-1$ $|(\begin{array}{l}\mathrm{p}^{u}k\end{array})$ } $\leq p^{-1}$ , $k\in \mathrm{Z}$
$|f(k+p^{u})-f(k)|<p^{-(m+1)}$ , $j\geq N_{m}$ ,
$|a_{j+k}(f)|\leq p^{-m}$ ,





, $\mathbb{Z}_{p}$ . Mahler
36) , $f\in \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(\mathbb{Z}_{p}, K)$
$f(x)= \sum_{n=0}^{\infty}a_{n}(f)(\begin{array}{l}xn\end{array})$ $a_{n}(f)arrow 0(narrow\infty)$






, $b_{n}(\mu)$ . $b_{n}\in K$
, $f\in \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(\mathbb{Z}_{p}, K)$
$\mu(f)=\sum_{n=0}^{\infty}u(f)b_{n}$
. \mu :Cont $(\mathbb{Z}_{p}, K)arrow K$ . $| \mu(f)|\leq(\sup_{n}b_{n})|f|$
, 32 $\mu\in \mathrm{M}\mathrm{e}\mathrm{a}\mathrm{s}(\mathbb{Z}_{p}, K)$ .
3.10. $\mu\in \mathrm{M}\mathrm{e}\mathrm{a}s(\mathbb{Z}_{p}, K)$ , $\Phi_{\mu}(T)$







, (3.9) (3.10) .
.
3.11(Katz). $\mu\in \mathrm{M}\mathrm{e}\mathrm{a}\mathrm{s}(\mathbb{Z}_{\mathrm{p}},K)$ ,















$\ovalbox{\tt\small REJECT}(1+T)^{x}d\mu(x)\ovalbox{\tt\small REJECT}\Phi_{1}(T)-\ovalbox{\tt\small REJECT}\sum\Phi,(\alpha(1+T)-\mathfrak{y}$.
2; $p.\mathrm{C}\mu_{\mathrm{p}}$
.






Dirichlet $I_{t}$ $L(\chi, s)$ ? L
. $N\geq 1$ ,
$X_{N}=\llcorner \mathrm{i}\mathrm{m}_{n}(\mathbb{Z}/Np^{n}\mathbb{Z})\cong(\mathbb{Z}/N)\mathrm{x}\mathbb{Z}_{p}$
. r L $X_{N}$ r .
Meas
$(X_{N}, K)= \prod_{a\in \mathrm{Z}/N}$
Meas$(\mathbb{Z}_{p}, K)$
, $X_{N}$ , $a\in \mathbb{Z}/N$ $\mathbb{Z}_{p}$
.
Dirichlet $I_{x}$ . , ?







r L , \S 2.3
$g_{1,e}(t)= \frac{t}{1-t}-\frac{d^{e}}{1-t^{e}}$
$= \frac{t+2t^{2}+\cdots+(c-1)t^{c-1}}{1+t+t^{2}+\cdots+f^{-1}}\in \mathrm{Z}[t,$ $\frac{1-t}{1-f}]$
, $a\in \mathrm{Z}/N$ $\mathrm{Z}_{p}$ ? $\mu_{\mathrm{b}^{e}}$ .
$N,$ $c>1$ , $(N,c)=1$ . 1 $N$ $\alpha$ ,
$\mu_{\alpha,e}$ . $T=(\alpha^{-1}t-1)$ gl, (t)
$g_{1,e}(T)$
$g_{1,e}(T)\in \mathrm{Z}[\alpha][[T]]\subset \mathrm{Z}_{p}[\alpha][[T]]$.
3.11 g1, (T) $\mathrm{Z}_{p}$ \mu \mbox{\boldmath $\alpha$}, .
4.1. $\mu_{\alpha,e}\in \mathrm{M}\alpha$ ( , $\backslash (\alpha)$) $\}$





$g_{r,e}(t)$ $T$ . 211
gr, (T)b=gr, (t)l\llcorner -\mbox{\boldmath $\alpha$} $=\zeta_{e}(\alpha, 1-r)$ .
(3.11) .
116
4.2. , $\epsilon$ 1 pn- ,








$\mu_{a(N),e}$ (4.1) , (2.3) $\zeta_{e}(t, s)$
. , 4.1 (2.3) ,
$\int_{\mathrm{Z}_{\mathrm{p}}}x^{r}d\mu_{a(N),e}(x)=\zeta_{a(N)}(-r)-c^{1+r}\zeta ac^{-1}(N)(-r)$ $(r\geq 0)$ (4.2)
. ( 2 $ac^{-1}$ $c$ $\equiv a(\mathrm{m}\mathrm{o}\mathrm{d} N)$
. $c$ $N$ , $\mathbb{Z}/N$ ).
, $\mu_{a(N),e}$ .
, .
4.4. $u\in \mathbb{Z}/p^{n}$ . $r\geq 0$
$\int_{u+p^{n}\mathrm{Z}_{p}}x^{r}d\mu_{a(N),c}=\zeta_{b(Np^{n})}(-r)-c^{1+r}\zeta_{bc^{-1}(Np^{n})}(-r)$. (4.3)




$= \sum_{\epsilon\in\mu_{\mathrm{p}}\cdot*}\frac{1}{p^{n}}\epsilon^{-u}\int_{\mathrm{Z}_{\mathrm{p}}}$ xrd\mu a(N),e $= \sum_{\epsilon\in\mu_{\mathrm{p}}\mathrm{n}}\frac{1}{p^{\iota}}\epsilon^{-\mathrm{u}}\int_{\mathrm{Z}_{p}}$ $x^{r}d\mu a(N),e$
$= \sum_{\epsilon\in\mu_{p}n}\sum_{\alpha\in\mu N}\frac{1}{Np}\epsilon^{-u}\alpha^{-a}g_{r,e}(\epsilon\alpha)=\frac{1}{Np^{n}}$ $\sum_{\in\mu N\mathrm{p}^{n}}$
$\omega^{-b}g_{r,e}(\omega)$ .
2.11 $g_{r,e}(\omega)=\zeta_{e}(\omega, -r)$ , .
4.2 $X_{N}$ r
$K$ 1 $N$ .
$\mathrm{M}\mathrm{e}\mathrm{a}\mathrm{e}(X_{N}, K)=\prod$ M\mbox{\boldmath $\alpha$} (Zp’ $K$)
$a\in l/N$
$X_{N}$ i \mu N, .S . ,
$X_{N}^{*}\subset X_{N}$ .
4.5. $X_{N}$ r $\mu_{N,e}$ 9
$\int_{X_{N}}$ f(x)d\mu N, (x) $= \sum_{a\epsilon \mathrm{z}/N}\int_{\mathrm{Z}_{\mathrm{p}}}f$ (($a$ ,x))d\mu a(N), (x)
. $(a, x)\in \mathrm{Z}/N\mathrm{x}$ $\cong X_{N}$ .
4.6. $\chi:(\mathbb{Z}/Nf)^{*}arrow \mathbb{C}_{p}^{*}$ Diriddet . $\mu_{N,e}$
$\int_{X_{N}}\chi(x)x^{r}d\mu_{N,e}(x)=$ ( $1$ -\chi (c) lr)L(\chi , -r) $(r\geq 0)$
.
Pmof. $\mu_{N,e}$ (4.3)
$\int_{X_{N}}$ \chi (x)xrd\mu N, (x) $= \sum_{\kappa \mathrm{z}/N\mathrm{p}^{n}}\chi(b)\int_{u+ff^{*}\mathrm{Z}_{\mathrm{p}}}$ xrd\mu a(N),
$= \sum_{k\mathrm{Z}/N\mathrm{p}^{n}}\chi(b)$
(\mbox{\boldmath $\zeta$} N’) $(-r)-c^{1+r}\zeta_{k^{-1}(Np)}(-r))$
, $a,$ $u$ , $a\equiv b(\mathrm{m}\mathrm{o}\mathrm{d} ff^{\iota}),$ $u\equiv b(\mathrm{m}\mathrm{o}\mathrm{d} N)$ .
Dirichlet Lff (2.1) .
22
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$\mu_{N,c}$ $X_{N}^{*}\subset X_{N}$ .
$\pi$ : $X_{N}arrow \mathbb{Z}_{p}$
, $X_{N}^{*}=\pi^{-1}(\mathbb{Z}_{p}^{*})\subset X_{N}$ . $X_{N}^{*}$ 0
$X_{N}$ .
$\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(X_{N}^{*},K)arrow \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(X_{N}, K)$
, . , ( )
Meas($X_{N}$ , K)\rightarrow Me (XN*, $K$)
. $\mu_{N,c}$ $X_{N}^{*}$ \mu N*, .




Pmof. \mu N, (4.3)
$\int_{X_{N}}$. $\chi(x)x^{f}d\mu_{N,e}^{*}(x)=\sum_{b\in \mathrm{Z}/Np^{n},p\mu}\chi(b)\int_{u+\mathrm{p}^{n}\mathrm{Z}_{p}}x^{f}d\mu_{a}(N)$
$= \sum_{b\in \mathrm{Z}/Np^{n},p\beta}\chi(b)(\zeta_{b(Np^{n})}(-r)-c^{1+r}\zeta_{k^{-1}(Np^{n})}(-r))$ .







4.8. $X_{N}^{*}$ $\mu_{N,e}$ . 1 $N$ $\alpha$ ,
4 \mu \mbox{\boldmath $\alpha$}, , $g_{1,e}(t)$ $T=(\alpha^{-1}t-1)$
$\in \mathbb{Z}_{\mathrm{p}}[\alpha][[T]]$ ? . $g_{1,e}(t)$ 3.13 ,
\mu 0, $\mathrm{Z}_{p}^{*}$ \mu \mbox{\boldmath $\alpha$}*,
$g_{1,e}^{(\mathrm{p})}(t):=(1-\varphi)$ gL (t)




. $(a, x)\in \mathrm{Z}/N\mathrm{x}\mathrm{Z}_{p}^{*}\cong X_{N}^{*}$.
4.3 r
4.9. $c\geq 2$ $\psi\in \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(X_{N}^{*}, K)$
$L_{p,e}( \psi)=\mu_{N,e}(\psi)=\int_{X_{\dot{N}}}\psi(x)d\mu_{N,e}^{*}(x)$
. $L_{p,e}$ Cont $(\mathrm{X}_{N}^{*}, K)$ $K$ .
Lp, \mu Ns, , ,
? . $\chi$ : $(\mathrm{Z}/Np^{n})^{*}arrow K^{*}$ $\mathrm{D}\ddot{\mathrm{m}}\mathrm{c}\mathrm{h}\mathrm{l}\mathrm{e}\mathrm{t}$
. 47 , Lp, $\psi(x)=\chi(x)x^{r}(r\geq 0)$ ,
$L_{p,e}(\chi(x)x^{r})=$ ( $1$ -\chi (c) \acute ) $(1-\chi(p)p^{r})L(\chi, -r)$ (4.5)
.
$\omega$ : $\mathbb{Z}_{p}^{*}arrow\mu_{\triangleright}1$ Teichm\"uuer . $p>2$ ,
$\omega$ $\omega(a)\equiv a(\mathrm{m}\mathrm{o}\mathrm{d} p)$. $a\in \mathrm{Z}_{p}^{*}$
$\langle a)=\omega(a)^{-1}a$
, $\langle x\rangle\equiv 1(\mathrm{m}\mathrm{o}\mathrm{d} p)$ . $x\in X_{N}$ , $\langle x\rangle=\langle\pi(x)\rangle$ .
%
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4.10. * $N$ ? Dirichlet $L\ovalbox{\tt\small REJECT}$ $\chi\ovalbox{\tt\small REJECT}$ (Z/Npn)9\rightarrow Kl , r
L
$L_{p}(\chi, s):=(1-\chi(c)\langle c\rangle^{1-\epsilon})^{-1}L_{p,c}(\chi\omega^{-1}(x)\langle x\rangle^{-\epsilon})$
$=(1- \chi(c)\langle c\rangle^{1-\epsilon})^{-1}\int_{X_{\dot{N}}}\chi\omega^{-1}$ (x) $\langle$x)-8d\mu N*,
(4.6)
. $c\geq 2$ , $s$ $\mathbb{Z}_{p}$ , $\chi(c)=1$ $s\neq 1$
$s\mapsto(x\mapsto\langle x\rangle^{-s})$ $s$ $\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}(\mathrm{X}_{N}^{*}, K)$ , $L_{p}(\chi, s)$
. (4.5) .
4.11. $L_{p}(\chi, s)$ $s=r\leq-1$
$L_{p}(\chi, r)=(1-\chi\omega^{r-1}(p)p^{-r})L(\chi\omega^{r-1},r)$
.
, $s=r\leq-1$ r L $c$ .
$\mathrm{N}\subset \mathbb{Z}_{p}$ , ? L $c$ .
$c$ , r L $L_{p}(\chi, s)$ $\chi\neq \mathrm{i}\mathrm{d}$ $\mathbb{Z}_{p}$. ,
$\chi=\mathrm{i}\mathrm{d}$ $\mathbb{Z}_{p}\backslash \{1\}$ .
r L $L_{p,e}$ . Lp,
$\psi(x)=\chi(x)x^{r}(r\geq 0)$ L . Lp,
$\psi(x)=\chi(x)x^{r}(r<0)$ , r .
5r





. $\hat{A}$ $A$ r
$\hat{A}=$ . $mA/p^{m}A$
. $\hat{A}$ $\mathrm{Z}_{p}\{t, (1-t)^{-1}\}$ .
.
$\hat{A}$ $\mathrm{P}^{1}\backslash \{1, \infty\}$ r
. $\hat{A}\otimes \mathbb{Q}$ r d analytic function .
$\varphi$ : $\hat{A}arrow\hat{A}$ , $\varphi(f(t))=f(t^{p})$ .




, r 0 ,
$\hat{A}$












$\{x\mathrm{C}\mathrm{q}\ovalbox{\tt\small REJECT} x|<1\}$ . $\ovalbox{\tt\small REJECT} \mathrm{a}’(t)$
$\mathbb{P}^{1}\backslash \{1, \mathrm{o}\mathrm{o}\}$ P , ?




r }$\llcorner-$ 0 , $\hat{A}$ . ,




5.3. $m’\geq m\geq 1$
$\mathrm{L}\mathrm{i}_{j,m}^{(p)},(t)\equiv \mathrm{L}\mathrm{i}_{j,m}^{(p)}(t)$








. $\mathrm{L}\mathrm{i}_{j}^{(p)}(t)$ . ,
$\mathrm{L}\mathrm{i}_{j}^{(p)}(t)$
$=1\dot{[perp]}\mathfrak{B}m\mathrm{L}\mathrm{i}_{j,m}^{(p)}(t)$ . (5.4)




5.4. (5.4) $\mathrm{P}^{1}\backslash \{1, \infty\}$ $p$- $\mathrm{L}\mathrm{i}_{j}^{(p)}(t)$ $t$
$\mathrm{L}\mathrm{i}_{j}^{\mathrm{C}p)}(t)=\sum_{(n,p)=1}\frac{f}{r\dot{\mathrm{P}}}$
$\in$ $[[t]]$ . (5.5)
, $\mathrm{L}\mathrm{i}_{j}^{(p)}(t)$ (5.2) $p$- $\tilde{\mathrm{L}}\mathrm{i}_{j}^{(p)}(t)$ .
$Pmf$. $\mathrm{Z}_{p}[[t]]$ $\hat{A}$ $t$ . $t$ ,
$\hat{A}arrow \mathrm{Z}_{p}[[t]]$ . $\mathrm{Z}_{p}[[t]]$






$B=A[1/t]$ , $\hat{B}=.\omega_{m}B/p^{m}B$ . $\hat{B}$ $\mathrm{P}^{1}\backslash \{0,1, \infty\}$
? . $A\subset B$ $\hat{A}\subset\hat{B}$ .
$t$ d/ : $Barrow B$ $\hat{B}$ .
5.5. p-
$\mathrm{L}\mathrm{i}_{1}^{(p)}(t)=(\begin{array}{ll}e -1p \end{array})\log(1-t)$ ,
(5.6)
$t \frac{d}{dt}\mathrm{L}\mathrm{i}_{j+1}^{(p)}(t)=\mathrm{L}\mathrm{i}_{j}^{(p)}(t)$ $(j\geq 1)$
. , $p$- $\mathrm{P}^{1}\backslash \{0,1, \infty\}$ $p$- ,
.








, $j\ovalbox{\tt\small REJECT} 1$ $\ovalbox{\tt\small REJECT}(t)arrow\ovalbox{\tt\small REJECT}$ ,
$f_{1}(t)=\mathrm{L}\mathrm{i}_{1}^{(p)}(t)$ , $t \frac{d}{dt}f_{j+1}(t)=f_{j}(t)$ $(j\geq 1)$
. , $j\geq 1$ , $4=\mathrm{L}\mathrm{i}_{j}^{(p)}(t)$
. ,
$\frac{d}{dt}(f_{j+1}(t)-\mathrm{L}\mathrm{i}_{j+1}^{(p)}(t))=0$




$a/t$ $\hat{B}$ . $\log t\not\in\hat{B}$ $a/t$ $\hat{B}$
$a=0$ . $f_{j+1}(t)=\mathrm{L}\mathrm{i}_{j+1}^{(p)}(t)$
, .
5.6.1. Beih.nson-Deligne motivic [Be]
r r ,
(5.6) $\mathrm{P}^{1}\backslash \{0,1, \infty\}$ r
([Banl]). (5.6) .
2. 55 , (5.6) $\mathrm{P}^{1}\backslash \{0,1, \infty\}$ r
$\mathrm{P}^{1}\backslash \{1, \infty\}$ r .
5.3 $\mathrm{L}\mathrm{i}_{j,c}^{(p)}(t)$







, $\hat{A}_{e}$ $\hat{A}_{e}=.\Phi$ $A_{e}/p^{m}A_{e}$ . $\mathrm{L}\mathrm{i}_{j,e}^{(p)}(t)$ ?
, .
5.7. $f(t)= \sum_{n\geq 0}a_{n}t^{n}\in \mathbb{Z}_{p}[[t]]$ $a_{n}=0(n,p)\neq 1$
$\mathrm{F}\mathrm{f}$,
$(t \frac{d}{dt})^{p^{n}(\mathrm{p}-1)}.f(t)\equiv f(t)$ $(\mathrm{m}\mathrm{o}\mathrm{d} p^{m})$.














5.9. 1. $\mathrm{L}\mathrm{i}_{j,e}^{(p)}(t)$ $t$ ,
$\ovalbox{\tt\small REJECT}_{(t)=\sum_{n\geq 1,(n,p)=1}}(\frac{t^{n}}{n^{j}}-c^{1-j}\frac{t^{ne}}{n^{j}})$
. , $\mathrm{L}\mathrm{i}_{j,e}^{(p)}(t)=\mathrm{L}\mathrm{i}_{j}^{(p)}(t)-c^{1-j}\mathrm{L}\mathrm{i}_{j}^{(p)}(t^{e})$ .
2. p\tilde $\mathrm{I}\mathrm{a}_{j,c}^{(p)}(t)$
$\mathrm{L}\mathrm{i}_{1,e}^{(p)}(t)=\mathrm{L}\mathrm{i}_{1}^{(p)}(t)-\mathrm{L}\mathrm{i}_{1}^{(p)}(t^{c})$








Coleman . $K$ 1 N-
.
5,10(Coleman). $\psi(x)=\chi(x)x^{r}(r<0)$ ,
$L_{p}( \chi(x)x^{f})=(1-\chi(c)c^{r+1})^{-1}\sum_{b\in \mathrm{Z}/Np^{n}}\chi(b)\sum_{\omega\in\mu Np^{n}}\alpha^{-b}\mathrm{L}\mathrm{i}_{-r,c}^{(p)}(\omega)$
. $c\geq 2$ $\chi(c)\neq-c$ .
31
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Pmof. r L ,
$L_{p}( \chi(x)x^{r})=(1-\chi(c)\mathcal{E}^{+1})^{-1}\int_{X_{\dot{N}}}\chi(x)x^{r}d\mu_{N,e}(x)$ .
,
$\int_{X_{\dot{N}}}$ \chi (x)xrd\mu N, (x) $=$ $\sum$ $\chi(b)\int_{u+\mathrm{p}^{n}\mathrm{Z}_{\mathrm{p}}}$ xrd\mu (N), (x)
$b\in \mathrm{Z}/NF^{*},p\beta$
$= \sum_{\mathrm{k}\mathrm{Z}/Nfl,p\beta}\chi(b)\int_{\mathrm{u}+ff^{*}\mathrm{Z}_{\mathrm{p}}}x^{r}d\mu_{a(N),e}^{*}(x)$ .
, $u\equiv b(\mathrm{m}\mathrm{o}\mathrm{d} ff^{\iota}),$ $a\equiv b(\mathrm{m}\mathrm{o}\mathrm{d} N)$ . ,
$\int_{u+r\mathrm{z}_{\mathrm{p}}}$ xrd\mu \mbox{\boldmath $\alpha$}*(N), (x) $= \sum_{\alpha\in\mu N}\alpha^{-a}\int_{u+p\mathrm{Z}_{\mathrm{p}}}$ x7d\mu \mbox{\boldmath $\alpha$}*, (x)
$=. \sum_{\alpha\in\mu N}\sum_{\epsilon\in\mu_{\mathrm{p}}n}\alpha^{-a}\epsilon^{-\mathrm{u}}l_{\dot{\mathrm{p}}}^{1x^{r}d\mu_{a.e}(x)}$ .
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